Cotranslational incorporation of a structurally diverse series of proline analogues in an Escherichia coli expression system.
A set of Escherichia coli expression strains have been defined that are competent for the incorporation of a structurally diverse series of proline analogues under culture conditions that are compatible with high levels of analogue substitution within a proline-rich protein substrate. These bacterial strains have been employed to assay the efficacy of incorporation of noncanonical amino acids into a recombinant-protein test substrate and to create variant polypeptides in which native protein sequences have been globally substituted with imino acid analogues in response to proline codons. We envision that these methods may be used to interrogate the effect of imino acid substitution on protein structure and function and may be particularly informative in the context of structural comparison of a series of modified proteins with respect to the stereoelectronic differences between the incorporated proline analogues.